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    本研究对坛紫菜转基因育种涉及的下述三个方面进行了系统研究：坛紫菜转
基因受体系统；GUS 基因在坛紫菜叶状体体细胞内的瞬时表达；鲎素基因转化坛
紫菜叶状体体细胞。研究结果具体如下。 







粒 pBI221 导入坛紫菜叶状体体细胞内，组织化学检测结果表明，电击培养 72 h、













鲎素 I基因在 RNA 水平得以表达。本研究推进了紫菜转基因抗病育种的进展，并
为紫菜转基因生物反应器的研究工作提供了可资借鉴的基础资料。此外，本研究
结果还表明，以坛紫菜 18S rDNA 的 460bp、1200bp 的序列分别作为外源基因 3’
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Abstract 
    The three contents involved in Porphyra haitanensis transgenic 
breeding were studied systemically: P. haitanensis transgenic receptor 
system; GUS gene transient expression within the P. haitanensis thallus 
somatic cells; The research of tachyplesin I transfer into P. haitanensis 
cells. Results of the study as below. 
(1)Study on P. haitanensis transgenic receptor system. Firstly, 
special activities  of three enzymes of cell wall lytic enzymes for 
seaweed from three species of Gastropoda were compared, the result 
indicates that Chlorostoma argyrostoma and Lunella coronata coreensis are 
more suitable as sources of cell wall lytic enzymes for seaweed for red 
algae as P. haitanensis than Haliotis diversicolor; Secondly, result 
shows that cell density, illumination intensity and specific gravity have 
a significant effect on the development and differentiation of P. 
haitanensis thallus somatic cells; Thirdly, result shows that P. 
haitanensis thallus somatic cells are sensitive to chloromycetin, this 
indicates that chloromycetin is a effective seltive pressure for 
transgenic P. haitanensis. 
(2)Study on gus transient expression within P. haitanensis thallus 
somatic cells. Plasmid pBI221 was transformed into thallus somatic cells 
with the method of electroporation, result of histochemical assay shows 
that gus expressed transiently within the cells cultured for 72 h and 6 





of quantitative enzyme assay shows that special activities of GUS 
extracted from transformed cells cultured for 2 d-5 d  were all higher 
than those of controls significantly, this indicates that gus expressed 
transiently. The results above indicate that exogenous gene 















(3)Study on tachyplesin I transfer into P. haitanensis cells. 
Recombination vector pSV40-HR-MAR-tachyplesin I was constructed and 
transformed into P. haitanensis cells with the method of electroporation. 
Integration of tachyplesin I was confirmed with the molecular analysis 
methods of PCR, PCR-Southern blotting and Southern blotting. tachyplesin 
I was transformed successfully into P. haitanensis cells for the first 
time and integrated, result of Northern dot blotting shows that 
tachyplesin I exprssed at the level of RNA. Thus, study on transgenic 
Porphyra with disease resistance is boosted, and the data are useful for 
the research of transgenic Porphyra bioreactor. Furthermore, the results 
above indicate that the strategy is useful for transformation, 
integration and expression of tachyplesin I within P. haitanensis cells, 
sequences of 460bp, 1200bp of P. haitanensis 18S rDNA are adopted 
respectively as 3’and 5’end sequences of homologous recombination, at 
the same time, MARs of silkworm is adopted as expression enhancement 
squence. Finally, recombination vector of tachyplesin I can be applied 
in the interrelated research of transgenic large seaweed. 
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第一章  前 言 
    大型海藻种类很多，主要包括褐藻门的海带（Laminaria japonica）、鹿角
菜 （Pelvetia siliguosa）、马尾藻（Sargassum spp.）和裙带菜（ Undaria 









藻年产量的 70％。迄今，我国商品化海藻栽培种类有 10 属 12 种，产量名列前
茅的有紫菜属、海带属、裙带菜属、江蓠属 4属 6种（纪明侯，1997；曾呈奎，
1999；张学成等，2005）。 




位，我国紫菜年产量（按国际标准换算）2003 年达到 182 亿张（≈3 g/张），其

















































仁华，1982；Saga and Sakai, 1984；王素娟等，1986；Dai et al., 1993）；
褐藻海带属（Laminaria）（Saga and Sakai, 1984）、墨角藻（Fucaceae）（韩宝
芹等，1997b）、裙带菜（Undaria pinnatifida Suringan）（朱仁华，1982；吴
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